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A  method "of  estimating  drying  times  from  drying-rate  nomographs  has  been  pub- 
lished in  the'  form  of  a  processed  circular  (AIC-31-l),  and  drying-rate  nomographs 
are  available  for  rice'd,  white  potatoes  (AIC-31-I),  blanched  sweet  corn.  (AIC-31-II) 
white  potato  strips  under  through-flow  conditions  (AIG-31-I.Il).,  shredded  cabbage 
(AIC-31-IV),  onion  slices  (AIC-31-V),  sweetpotato  strips  (AIC-31-Vl),  and  white 
potato  half  cubes-  (AIC-31-VII).   •    ,  '<    .  .\ 

The  drying-rate  characteristics  of  l/hn  x  3/8"  x  3/8"  pieces  of  carrot  (Chantenay 
variety)  are  presented  nomographlcally  in  this  circular.  The  carrots  were  peeled 
by  abrasion^  by  hand,  washed,  and  cut  into  pieces  in, a  mechanical  cutter* 

The^  carrot  -pieces  were  blanched  for  4  minutes  in  steam  at  atmospheric  pressure,  and 
at ,1a. "loading^;density  ^of  4t£bSi/s;q.ftv    After  an  air  cooling  period  of  5  minutes, 
'j^e.;1blanche#.|naterial  wasi  loaded  on  the  -drying  trays.  . 

tine ^.  nomographs  . ;pr e sented in. this  circular  deal  with  the  drying  rates  of  carrot 
pieces  on  both  metal  grid  and  ■wooden,  slat  trays  under  cross  air  flow  conditions.  . 
The  diagrams'  included.,  are :  '  ...... 


Metal  Grid  Trays   Wooden  Slat  Trays 

Figure  1  Figure  ;3 
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Metal  Grid  or  Wooden  Slat  Trays 

Figure  5 
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Drying  times  from  T0  =  8.4.  to  T  =  0.2 
at  reference  conditions  of  L0  and  V 
9  corrections  for  Tn   v  8.4. 


Effect  of  L%and  V  on  Figures  1  and  3, 
Drying  times  from  T  =  0.2  to  Tf. 


The  effects  of  air  velocity  and  tray  loading  density  upon  drying  times  from 
T0  to  T  =  0.2  are  related  by  the  equation 

9    (at  V,  L0)  =  ©r.f(V,  L0). 

In  this  equation,  9r  is  the  drying  time  from  T0  to  T  under  reference  conditions 
(V  =  780  ft./min.  and  L0  =  1.5  lbs. /sq.ft.)  as  obt  ained  from  Figure  1  or  Figure  3, 
and  values  of  f(V,  LQ)  are  obtained  from  Figure  5.    The  function  f(V,  LQ)  must 
correspond  to  the  values  of  V  and  L0  under  consideration,  and  must  be  selected  at 
the  value  of  T  to  which  9  and  9p  apply.     (The  nomenclature  used  is  that  listed  in 
processed  Circular  AIC-31-I.) 

Below  T  =  0.2,  drying  times  under  cross  air  flow  conditions  are  essentially  inde- 
pendent of  air  velocities  ranging  from  400  to  1,100  ft./min.  and  of  tray  loading 
densities  ranging  from  0.75  to  2.5  lbs. /sq.ft.  at  TQ.    The  data  of  Figure  6, 


therefore,  are  considered  suitable  for  estimating  drying  tines  in  finishing  bin 
(through-flow  of  air)  types  of  driers  within  limits  of  +0,5  hrs*  at  T  =  0,08,  and 
+1.5  hrs.  at  T  =  0.05.    The  limited  accuracy  arises  in  part  from  effects  of  prev- 
ious drying  history.    During  the  final  drying  stages,  and  under  identical  final 
drying  conditions,  carrot  pieces  which  have  been  dried  rapidly  in  the  high  mois- 
ture range  continue  to  dry  rapidly  in  the  low  moisture  range,  and  carrot  pieces 
which  have  been  dried  slowly  in  the  high  moisture  range  continue  to  dry  slowly  in 
the  low  moisture  range.    The  phenomenon  is  apparently  related  to  the  piece  den- 
sity at  the  beginning  of  drying  in  the  low  moisture  range. 

Moisture  contents  as  used  in  the  nomographs  presented  in  this  circular  were  de- 
termined as  follows:    The  material  on  the  tray  was  equalized  in  a  sealed  containei 
for  at  least  21+  hours,  ground  in  a  Wiley  mill  to  pass  a  2-mm.  screen,  and  the  re- 
sulting powder  thoroughly  mixed.    Portions  of  the  ground  material  were  dried  for 
16  hours  at  70°  C.  and  an  absolute  pressure  of  8  to  10  mm,  of  mercury.    The  loss 
in  weight  was  taken  as  representing  moisture  loss.    The  method  gives  somewhat 
higher  jre  suits  than  the  6-hour  method  which  has  commonly.-be^ojarused  in  inspection 
of  dehydrated  vegetables  for  Government  purchase.    The  difference  between  results 
by  the  two  methods  is  somewhat  variable,  the  16-hour  method  (on  the  average)  in- 
dicating a  moisture  content  about  1  percent  higher  than  the  6-hour  method  in  the 
moisture  range  of  6  to  7  percent. 

Although  the  nomographs  presented  in  this  circular  pertain  to  l/4«  x  3/8"  x  3/8" 
pieces  of  Chantenay  carrot,  they  may  be  used  for  approximating  drying  times  for 
3/16"  x  3/8"  x  3/8"  pieces  of  Imperat  or  carrot.    The  latter  dry  in  approximately 
85  percent  of  the  time  required  for  the  former.    Drying  times  so  estimated  for 
Inperator  carrots  should  not  be  in  error  by  more  than  15  to  20  percent. 
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Drying  of  i/4ux  3/8"  x  3/8"  Pieces  of 

Carrot  ,  Chantenay  Variety 
CORRECTION  OF  9r  FOR  Te  >  8.4 
L0  t  15  lbs. /sq.ft.  on  Metal  Grid  Trays 
V  =  780  ft. /min.  ,  Cross  Air  Flow 
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l/4"x3/8"x3/8"  PIECES  OF  CHANTENAY  CARROT 
CORRECTION   OF  6r   FOR    T0  >  8.4 
Le  -  1.9  lbs./ sq.ft.  on  wooden  slat  trays 
V  =  780  ft./min. ,  cross  air  flow 
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